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15. Srefrrttc^a-f 5- i:iS^j6 > ^xv>S 0 ^©ft^J £ ttfi 3 - t Kb 

m (KT3HBi:l|t) ©zK^-xKy -T?3b53tf!J'- 3 - t Kn^>Bl (£IT 
s P (3HB) £Pftf) TfetK 1 9 2 5^^>7^->^ry!>A (Bac- 
illus megater.ium) T*ft#JKl3gJL $ frfc P (3HB) fi^nj 

20 # V-lszf? t UT€feB$tLT#fe. L*>U P ( 3 H B ) ttl&Atttf 

-e©«P*C, #|gag5 7- 1 5 0 3 9 3-5"^«l*5iV#MBS5 9-220192 
f^a3-kKD^« (3HB) t3-tKn^fH (3HV) 
25 £ *>fcfc<5 (£TFP (3HB-co-3HV) ttti") ©SBfefrifcj&SWi 

/T$tlTV^5„ iOP (3HB-co-3HV) teP (3HB) (CJt^Si:^^ 

-5P (3HB-co-3HV) te3HV^v#sfs£il>5n£iirTt>, 
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3HBt3-tKn^Jf-fy^ (gj, 3 HH t B&i~) £gd2/&#. 
ifcl-a-^yx^r/u OZ.TP (3HB-co-3HH) tPfci") *5it)f^:OjK5i 

BB¥7-2 6 5 0 6 5^^$fc^n^HlB^£*LTV>5 0 £;ftb©^f&<5DP (3 
HB-co-3HH) COmm^mn, ±m£Q ttfZT ^ u X 

^(Aeromonas cavia.e) Sr^l^T;*- W ^Wt&W&Bfi&t^jrV 

- zf*^ A^cornm** bm&±m~tz>i> tz 0 &tc s p ohb-co- 

3 HH) ©ttK»CH"t-«flf%t>*$*LTV>« (Y. Do i , S. Kit am 
u r a , H. Abe, Ma cromolecules 2 8, 4822 — 4 
8 2 3 ( 1 9 9 5) ) 0 £©##T?tt#*BcaSl 2 ^m_b<D0JK^Sr^-O^^ 
«i: LT7xd^ • tf^£ig«U 3HH^1 1 ~ 1 9mo 1 %OP ( 
3HB-co-3HH) LT V^„ ^ CD P (3HB-co-3HH) 

tt3 HH-^^^^Olt^P^ Lfc^oT, P (3HB) ©flR < "Cfl&V'»ffiffj&*b#:IS 
H:M*ttf^t«t5t^^ P (3 HB- c o - 3HV) ' Sriilll 5^-14 £ 

P (3HB-c o-3HH) ^mTxp^ • ^ t ifxJ; ►) PH A ( 
#PtKo^7/u*y«) ^ft^ate-T-^^n-s.^^sjxfc (T. Fuk 
ui, Y. Doi, J. Bacteriol, vol. 179, No. 15, 4 
821-4830 (1997). 0-108682) 0 ^fft^ * 7 ^ 

^ f^T • Yu-7 7 (Ralstonia eutropha) (IPT^;i7 

V ' fo77^ (A leal i genes eutrophus) ) 

{^AUfcfKfe^^v^TP (3HB — co— 3HH) &£M>Hto fc^m 
% tftt£S&r±4 g/L N tKP — ^4te3 0%T-fcofc 0 Xfc*^«telftt*«r 

8 0%a*j£fifc£*l,fc. (T. Fukui^ Appl. Microbiol. Bi 
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otecnol. 4 9, 333 (1 9 9 8) ) „ tfc, *»0^©i(W®^fc&«: 
m±kLtzP (3HB — co— 3HH) ^St^fe £*bTV^ (WO 0 

0/4 3 5-2 5) 0 L*>U *W&fcte£Z4m&t±&m*flXy*tlL\t\ 

JJ P (3HB-co-3HH) f± 3 HH^/^lrti 6 £. £ T\ £g 

10 tifit^oT, 3HBOiIftKTfc57tf-/l'C o A»?«t<4It5t 

£ oTfffrtLfc (Microbiology, vol. 142, p p 1 1 6 
9-11 8 0 (1996) ) . mM(D— mX-$>Z-9->y**^'(1zx • t/Wk'v'x 
(Saccharomyces cerev.isiae)l£:7 b = T ■ 
15 h n 7 7 O/K U f/^iitfef ?:iA tTf ffetfr^fi L, 

— x&femMk UTi#*-rsr ifCi'oTP (3HB) <£>#® (jtfy 0 
. 5%) SrlfcKLTV^,, L#>U *«F3Ct?^jS$tt5aK!J «:«< TflaWft 
I^ttSP (3HB) T'feofc„ 

20 ngle Cell Protein^ LtSi //^/WN'^^y^ 

*VC#fc 0 U — ©fl&fM&SC-CifcS acetyl-Co ASrSfc^J; < & 

25 .toffi^-rsrifBrife-c*)*. p (3hb- 

c o-3hh) &mm&m^x±mirzxms&ftL>frx^tL 0 
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^o^ftfc^ttSr^PTS P (3HB-CO-3HH) f£©tf? V ^^x/V^^jt-f 



R 

HO— CH-C— C— OH ( 1 ) 

H 2 O 



*fefc*5IWf4 % JtfiPStCTGO/>4;< it TTA N TTG, CT 



WO 01/88144 

5 

5 Hilt mmM2 (a) Kfev^^^-t LTlg/BLfc:^^:- Kp SUT 

5 tr^i-m^siTfc^o 

S2lt (b) C*5V^^ LTtl Lfcyy^ 5 Kp UT A 1 

!H3tt: N «#ij2 (a) K^T^igLfc^-XS; KpSUT-pha 

HUfi, ^J£#ij2 (a) m^fibfc7 , 7^^ FpSUT-PHAl^/T 

El5{i N mMM2 (a) (IloV^Si tfc^ 7^ 5 K p S U T - P HA 2 ^ 

15 IH6te N ^Jg^j2 (b) \^^xmm^t^y^K KpUALl^fMt 

!H7te, (b) mNTtlUc7 t 7^?KpUAL-ORF2^Tt- 

IH8te N mmm2 (b) (^TiiLfc7°7^^FpUAL-ORF3^t 

20 m^m-e&So 

IH9fi> mmm2 (b). m^tiLfc7-7^$KpUTA-ORF-2 3^ 

^ 10 ^ nmm2 ( a ) Ko^^^^ufc^ 0 ^^^ wg&si 

25 am*; ^m^j2 (b) ^^^^Ycomm^m^w^y^^Ymmm^h 
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5 3„ 

(1) «3£ 

tt^*f-5«WK:f±WU:«|R«:j5c< % ®*©*se«B8 (MitflFO, ATCC 

10 IZ.mMZfrlX^ZTv'? X2=L~7 s jt7J*m (Aciculoconidiu 

m I) % 7 ^T'n^f'f ■v.R (Am brosiozymafll) , T As?* n TJ* 
i7^S (ArthroascusJR) , T/l^^r SoJ-iF >f vl (A r x i o z y m 
al) . T*/=u t*71 (Ashbyal) , ^^xk7| (Bab j evi a 
A) , ^y^y^h^Jl (Bens ingtonial) , MJ $-T?$>? 

15 A (Botryoascusjp) , ^ h U ;*-yV •v'Jp (BotryozymaJR 
) , ^Vy;?/^^! (Bret tan o.m y c e s J|) , t*a. 1/ 7 JR ( B 
u 1 1 e r a|) , tTa Un-^-f -fe^JR (Bu 1 1 e r o m y c e s JU , 

(Candid a l) N i/^r P -=r-f 1?^Jg (C i t e r o m y c e s 
A) , ^7 ^^^7l (ClavisporaM) , U :/ h = y;*7;*J5S (C 

20 ryptococcusM), Y 7 -i V^i/y*^ (C y s t o f i 1 

0 b a s i d i uml) , °fs* JJ ^-^-rir^JR ( Debaryomyce sjp 
) , fyX>*7M, (Dekkaral) , "f 4 ^^?^^^?Wk (D i p o d a s 
c o p s i s M) , 7 s •&<??$) ( DipodascusJR) , ^^=c? 

1 (Eeni e 1 1 al) , =^ls K^r-f =1 7 JR (Endomycopsel 
25 1 al) , a^u-^Xjj xfg, (EremascusJR) , xi/^-tV^Al (E r 

emo t h e c i uml) , ^P^S^-f $ AJR (Erythrobasi 

d i umA) , -y^V2-^4±^m (Fe.llomycesJS), 7 -f n^v"^ 
l^^m (F i 1 o b a s i d i um.m) , #7? h^r^^^m (G a 1 a c t o 
my c e s M) , Y V ? AJg (Geotrich umJR) , ^ 7 -*^f 
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7l (Gui 1 1 iermondel 1 a JR) , s^±=.T JR (Hans 

eniasporaJR) , 7l (HansenulaJR) , ✓-vfetf 17 a: 

TJR (Hasegawaea JR) , -vy^Tl (Hoi t e r m a n n 

rmoascus JR) , ~7 t°^f TJR ( 

Hyphopichial) , -< If y H^^TJR ( I ssatchenkia 
A) , ^o^^7l (KloeckeraM) , ? n^^^^^^il (K 1 o e 
ckerasporaJR) , i> /l^ u -fc JR (Kl uy v.e r omy c e 
s«) , K71 (Ko n d o al) , V'TJR (Kura i shi ag 

) , ^/nyvy^ ir^JR (KurtzmanomycesJR) , =1*7$}) 
7**4 (Leucospor i d i u mJR) , ]) (L i p om 

y c e s JR) , n-^n-^-i'-fe^JR (LodderomycesJR) , ^9*^7 
JR .(M alassezial) , ^ |« = 17 ^ rjR (Metschniko 

w i al) , A^TJR (Mr a k i a JR) , -vf * y-yM^JR (My x o 2 y 
mail) , h*y~Tm (Nadsonial) , j-*-?? xjf (N a k a z 
a w a e a M) , .^-v f^/H7l ( Nema'tosporaJR) , $-tf$^T 
M (Ogataeal) , $-—X7$}) 7*4 $ AJR (O o s p o r i d i umJR). 
, ^fywyl (P a c h y s o 1 e nJR) , 7 r ^ = * 7 JR (Ph a c h y 
t i chosporal)-, ~7 7 ~7 TJR (Ph a f f i aJR) , fc 0 drTJR (P 
i c h i a I) ., cz tf? JJ -^-f !7AJR (Rhodosporidi u mJR) , 
P K h^vm (Rhodotorulal) , iJ-y % wvf±*m (S a c c h 
aromycesJS) , "fry*) x^JR (Saccharomycod 

e s A) , 1^^^7 n^v^JR (Saccharomycops i- s JR) 

, f-^ hxyl (Saitoel lal), -?■;*/ ^TJR (Sakaguchi 
aD , f-^ — y^/K^A (Saturnospor a JR) , */-/-f?^ h*tf 
v*^m (S c h i z o b 1 astosporio nl) , Zsyf-Q- >y J] nT-l' -fe 




Schwann iomycesJR) , 7, tJs p -7*^ ^-/K^ ;*JR (S p o r i d i o 
b o 1 u s A) , X 7i? D 2}? p -x^f -fe^M (SporobolomycesJR) , 
TJR (Sporopachyder.miaJR) , ^=rV 7 J 7 * 




(Schizosaccharomyces JR) , ^=^V — ^t^r^f i?;* JS, ( 
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;#;*J1 (StephanoascusM) , i/-^ b -vf ir (S t e r 

igmatomycesS) , U ^ b*J#y 7*^- £ AJS (S t e r i g m 

atosporidi u m|) , v-^tf^-^^ y 7-JR (Symbiotaphr 
i n a JS) , ix^j^xV ^-v-f ir^-Jp (Sympod iomycesJR) , v"^ 
5 ^ ir^r4 ^ "T'i/.xJI (Sympod i omycop s i si) , Ytl'J^iR 

(TorulasporaJfS) , h V =>^tK V (Tr i chospo 

r i e 1 1 a H) , b y a^T^n ^Jg (TrichosporonJR), MJ =f 
7 ^-^^M (TrigonopsisM), yf^xJl (Tsuchiyae 
a A) , t7l (Udeniomycesl) , 17 h ir ^ JR 

i0 (WaltomycesB), 17 -Y * wn 5: Tjg (W i eke rhami a|) 
, !)>f*-A^X7| (Wic.kexhamiellaJS) , 17 U ^-^"V^JR 

(Will iopsisR) , ir-^^lf^^JR ( Yamadazyma JSD , 
•^Tu^^Tm (Yarrowial) , 1f<<=*7X%xm (Zygoa s c us 
^) , If-f ^ty*n-7/f -te-^M (ZygosaccharomycesJS) , 
15 =f U ^^iX^M (Zygowi 1 1 i ops i si) 3U±if-f *^ 

a (z y. g o z ym sl mts: if (Dm-&^mm-r?>^ k&X-%Z> 0 

,^ ]>—- (Cand i da ma 1 osa) N ir nt !7 -f 7 ■ D^Dr-f *.(Ya 
rrowia lipolytic a) LV»J&*; >-y^ ^ . 

20 h— y"*50^LV\ 

(2) JKy^^^^^Ba^-i-SH**^ 

*©***=3-Krs*e^##*bv\ _biB~^ (d 

3 -t Kndr^T/U*^^S^LT^52Ky ^x^CD^^^#-rs 
25 »3ff»&^aS0£ L < % Tf35£ (2) 3-k Kn^r^iSifetTiasC ( 

3) T*Sn5 3-t KP^^^^-y-^t^fi-a-UT/JtS^S^y^^^ 
(3HB-co-3HH) <^^§l^i-5iim5ifc : ? L T*fc 5 Z. i: # J: 9 0 
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CH 3 
I 

HO — CH- C— C— OH 
H 2 O 



(2) 



HO — CH-C— C— OH 
H 2 O 



(3) 



-LIB— (1) T^^axS 3-fc Kn^^7;^yi^*l^L,T^5* 0 y 

0-10868 2^mzmm£fcx^ztfy^x^;u&&mmmfc^&m^5 

B***^^ fcW* bits. &ti< =** J rsi'&f£m^jkte s ?-kmz7$}) 

fci:*Lt:£ s 3»'fbffite©it 1 IR|fr03iy W oA^; T-&>5 (R) -3- 
t KP^>7i/;i/CoA(^t5 (R) *«xy^^CoAtK7^^ 
itfeT" (T. Fukui, et al F EMS Microbiology L 
etters, vol.170, 6 9-7 5 (1 9 9 9) ) ^ Tir^/UC 
o A^-i-fkUT-^y^— T-feS 3 - t Kn^^y/uc o A£-g*j£1-5 0 V 
h^d-^—Mmfc*, NAD'PHft#tt7t h7*f ;l/C o AlxiMfef ( 
Peoples OP, et al J. Biol. Chem. 264(26) 
15298-15303 (1989) ) if 

Vt^-Y ^ • ->!J V K^-feT (Candida cylindracea) (Y. 
Kawaguchi et al, Nature 341 164-166 (1. 
9 8 9)) ? - -tr/Uh—fr (H. Sugiyama et al, 

Yeast 11 43-52 (1995)) T?teit'!SBf -5§-C T Gtf*, n-f v->- 
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i-Sf&Oit^Uf-i- (TTA, TTG, CTT, CTC, CTA ) ICQfc^Lfcjt 

. fllfctfT^D • *tlfx©PHA^»itftfi^ (R) #:#J||ft^y 

^^CoAt K7^— 7. 16%, 6 5. 7 7 

&m>7fr?y -fey ^^dr-^— ifT*fi3 9. 5 5 % I fc A L K 2 - A Tit 3 5. 6 

31-*- s r mmmmcm^xmmm^^-m^m.B^^m ^tzmfe^&m 

OCTGnK^TTA, TTG, CTT, CTCtfcHCTAl^Utt^ 
1) X-7jk£}iZ> 3- t Kn^>>T/U^^^*a^LT^5t>0-C*5<9. TIE— 



WO 01/88144 



PCT/JP01/04158 



11 



(4) \z7Ftsfiz> a «t x> ^mmzio^xu, (2) -c/t$Jx5 

3-t Kn^rv'iiiiiaS (3) X*7Fi$ ti% 3 - t Kn ^^df-fr^g* ^ £^ 
fi£-LT&5*S-a-^y ^^vvUP (3HB-CO-3HH) T?*>!K TI2— ^ 
Si (5) K7jk£tiZ> 0 



H- 



R 

O-CH-C— C- 
H 2 O 



Jm 



OH (4) 



H- 



CH 3 
„ I 

O— CH-C— C- 
H 2 O 



C3H7 

O— CH-C^C- 
H 2 O 



OH 



(5) 



(3) at^^s^a-ty h(Dm%£ 

mmz&t-tzmfc^z&m.'D tibiae mmmfc^-vs' ±.mz.yv^—*—, 

1 

fl^Tt «tV\, 

(a) UtnD^7 . y Tjf ]} ^ 4 * SHM1~.5i§<a\ (b) m±t LT 
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<fc t> L < te, tP^7 - !)^!)t^ALK3»7*b^^ 

irnr>^T- y TKy ^-f^fcjSVNTW:. &4*»bT^p SAT4^»p SUT 
5^VN5i ir^T'tS (1 9 9 7fg jC^^^C^Kx T^#Y 
arrowia lipolyticaCDn —TjV^j ^H^M^ Y 9 P — A 
15 P4 5 Oit^^tdK-rSW^J JEHlft-fe) c 

• tf^ (Aeromonas c a v i a e ) & ^©S^^Xfc 5 ~ 
£2*0* U< N #|x.f£ N A. c a v i a e ^^©PHA^Il^ (^T 
p h a CirP^-f-) (IS?iJ#-5§- 1 ) N p h a C*5<f0« /3 ^-fk^fiQcfJ^ 

20 ^©ly-f/UCoA^/T-tfeS (R) -3-t Kc^^7^CoAt 
^4&-T5 (R) MlWx/ o Afc — -tfJl^ (OTphaJi 

B&"t") (T. Fukui.et al F EMS Microbiology 
Letters, vol. 170, 69-75 (1999)) (iEJ!J## 2 

25 wtb&^Witate^-ttL-e^S.' ±ffifc^U !>>f T • y ^Uf^A 1 k 

enBank ABO 

1 0 3 9 0) ^f5it^t^5„ 

fi % pcRfe^fij^-e#^ o p-cRtc^v^fc^^-r-x'— ia^ij$ria^j#-§-8^fe 
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##9 tm^m^rl O&M^X. **L^*L5* *WXbaI, 3* £Jg*SN 
de I©ALK3Xi: 5 1 S a c I I N 3' ^Nd eIOALK3 

S^fS^tmS. p h a Cf±@B2?!]#-j§-l Sr^teUTB?!HMhl 1 
£IS?iJ#-5§-l 2 i:£ffl^T, 5-' »NdeI, 3'»PstIT'fc5 
mi 0 0 b P^t£ftf£f1^i-5-i:^T?#5 0 rtU^atXDP s t I— B am 
H im 7 0 0 b pSr&ra-LT. 5 ' «^ N d el, 3' 5fc»SB a mH I 
T'fc5^iS©p h a C«t5ri:^T^5 0 p h a J teI23«-^ 2 £r|# 
M^LTIH^^-I 3 tE^JSf 1 4 t&m^X, 5'»NdeI, 3 J 

n IT'fcSp h a J &:fNS*"t"5 CI t 5 Q -<^* -fcfi:/^ * 
5KpSUT5 (1111,12^-^-19) ipSUT5©NdeIf^f^E?ll 
##2 0(Dy ^-DNA?rffiV^, Xbalt^f MtSEJE Ufc^* * — p S 
UT 6 t Mt5^t^T*#5 0 p SUT 6 (D^rjU^? u^-^-y^-j }> ^ 
SacI I N Kpnlt^fh A LK3Sipha U ^7 * ? K 

pSUT-phaJ (B3) Srfll^-rsr i:^T-#S 0 &KpSUT5<^A- 
^P-^V^lM h©XbaI, BamHIt^(IALK3XtphaC 

U ^7^?KpsuT-PHAr (04) ^titsrt^x^s, 

KpSUT-ph.a Ji>feSac I I £Xb a I ^^V^T, 
ALK3S£pha J t T^fc^fe 5 * — 5: * — £: ^{c§3 9 ffi U ^7 
X?FpSUT-PHA10Sac I I, Xba I ^4 M£#^ Lfc^ * * 
KpSUT-PHA2 (®5) OZlI©HM|77^^ K^fS^i: 
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£:/BV^ w b&T*% Z> (M. Ohkuma, et al J. Biol. Che 

m. , vol. 273, 3948 — 3953 (1 9 9 8) ) , 

— ^tc*5V^ = -K-f5atfi^ (£TFORF2i:l&"?\ IE?iJ## 3 ) : N £fc|± % 
ORF2XOt^^©^©xy^;i,CoA^y^T'ifc5 (R) -3/ 
-fcKo^ri/T^CoA^fS (R) ft#IWx/>f/i/CoAtK9^^ 

KTORF3'i»t, E3»J#-§-4) flS#jgtel/BVN&*L5. (T. Fukui, 
e t a 1 FEMS Microbiology Letters, vol. 1 
70, "6 9-7 5 (1 9 9 9) ) 

HfiWn^-ALKlp (E5B##-6) > 3' Tgfcfc^- 5 - 
ALKlt (iS^J#-§-7) (GehBank D00481) (M. Takag 
i, et alAgric. Biol. Che m. , vol.5, 2217 
-2 2 2 6 (l 9 8 9))^f5rim5. . ■ 

tiLZfrifr-tztzMa^ pcRmmm-c%Za pcrich^s^w ^-e^j 
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teIB?lJ#^- 1 5 *>fcga^J## 1 8 P C R ©&ffcf± ( a ) -ChidE Lfc&# 

V^T, 5 ' *$g# Sail, 3 ' *S^N d e I OA L K 1 p «rftMR1-5 Zttf 
1 8 £rJ^T. 5 ' 3fc$»H i n d I I I „ 3 ' 5MS&J&SE c o RVOALK 1 t • 

OA del atfic^ (IE?IJ#-S§- 21, GenBank D00855) (S. Ka 
w a i , et a 1 , Agric. Biol. Chem. , vol. 55, 

10 5 9 - 6 5 (1 9 9 1) ) &m^X, ^ — jft^f-fcU r a 3^bAd e 1 K 
IILfc^^«-pUTAl (02) SrffiffitSrt^S. pUCNT (W 
O9 4/0 3 6 1 3 UlfBtt) OPvuI I. Nd e I MCALK1 p 
U IfcpUCNTCHi n d I 1 I N S s p I fiCALK'l t Sr*^ L.T 
pUAL 1 (B6) Sr«ISi- 5^ t*S"T?#5. fttpUAL lONde I s P s 

15 t It^b^ORF2$r^U ^7^^ KpUAL-ORF2 (|7) « 
t5i^ST?t5 0 £7c, pUALUiit5^«f5pUCNT-A 
LKltONdel, Hindi I If^H:ORF3 U $ btALK 

lpSr^fSrfC, pUAL-ORF 3 (0 8) i^ttSo 
O^^s /7^U*pUAL-ORF2ii^EcoT2 2 I^^T N ORF 

20 2 i: 4: i>\n±ffilc$>z>zfv2*:— % T^^fcS^ — ^^— * — Sr— $tl£§J 9 tti 
b N pUTAl^Pstlt-f KC^U pUTA-ORF2^ilt5it 

$ pUAL-ORF 3^?)Sa 1 I »TORF 3 t t fcfcl-LSftfclfc 

5^n^— TfttKfcS* — ^tC^O »9 fflU pUTA-OR 

25 F2«Sa 1 If^ H^l^ LfcTT 0 ^ $ KpUTA — ORF 2 3 (p 9 ) £:* 

"C* $ tt 5 T v sfe b T 5 # y ^ & ^iti" 5 £> © itfe^g 



WO 01/88144 ^0 PCT/JPOl/04158 

16 

(4) ^«(E|feflc©f^fil 

5 erberg.E. M. e t a 1 . , J. Bacteriol.119. 
1 0 7 2 (1 9 7 4) ) ^xW^ J> njKW^g Vgfc (Current Pro 
tocols in Morecul'ar Biology^ 1 ^ N 1 . 8 . 4 
K> 1 9 9 4*£) |^^5I^^f5 0 Fast Track ™- Y 

east. Transformation Kit SM (Geno Techno! 

io o s y) ©^ p^mis©^®^^^^ h&mm-fzzthx~%z> 0 

1lii:UT, tn;>^7 - y^yr^CXAUlt (T. I i d 
a, et al Yeast, 14, 1387-1397 (1998)) 

5iferM*t^ hSr^Ktelfeb^ p SUT-PHAl ^^"t" Stnj'-f 7 
15 • !)^Ur^*PHAlfti:, pSUT-PHA2^ft5tP!?^7- 
])7^P.HA2t^m-im5„ 

4fcfi'iLT, ^t^/'^l/f-tCHAltt (S. Kawai, 
et al, Agric. Biol. Chem. , vol. 55, 59 — 65 
(19 9 1)-) fc^l^i t ««5K:±iao^KteifefeSr^V>"CJKy 
20 -r— ^tcB8#i-sat^»a*-fey h^iSfetL, pUTA-ORF 2**3.*r 
ttS^t^f-f^-^b-tCHAltSrffltS^t^T^S. 

(5) t$v ^^irjucomm ■ 
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xte^-y-;/^ Jr?.?ism, "T-b^m., ?t?yfwts 

20 !)^7V^=!)Af©7^!)AM, ^fV, P^^* N St^^df* 
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-L^LfcT"^^ 5: Kp SUT-PHA 1 % p SUT-P HA 2 ^^Ti--5 

— (2) T'7*£*L5 3 -t KndfVttBftfcJbIB— (3) T*^£*L5 3- 
t Kp^^F-jf^ggi S:*l^LT^5*t^!) x^f/l^P (3HB- c o 
-3HH) *M&-fZ>^k&X°$Z) 0 

(a ) lf££: LTfP!)^7 • y * 0 y -tV^^JB Lfc^ 

*OPHA^»*lfi? (phaC ;iE^J#f 1) £^ /3 ttftSRO(f|l||#® 
i^KoA^y-TfcS (R) - 3-t Kp^T^VC o Al^f 
-5 (R) £M#Mtf>^y-f o At ^itfc^ (phaj ;|B^J#-§-2) 

(T. Fukui, et al FEMS Microbiology Lett 
ers, vol.170, 69-75 (1999) ) 

(b) ^rir^-f ^ ■ ^/H» — iJ-£r^=fe£ VX&m 
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(R) -3-tKP=3f-^7^CoAHfIf5 (R) frlS^^/VCoA 
t Ky*— If (T. Fukui,. et a 1 F EM S Microbiolo 
gy Letters, vol. 170, 69 — 75 (1999) ) <DT 5: 

10 fc„ ^ KyO^HltK 1 a u s Wo 1 f|ON onconvent i on 
al Yeast in Biotechnology (Springer ttiW. 
) bfc D AfrWteHu ^^-V, hy/h77^(i, ; eMMAT 

G, TGG^#JI9 ^Tfc 0 7x=;k7 7 = >'T1t, TTTiTTC^SIdJf) 
HS.Tfc.- n «\ T^n^y-j* ■ f ^ DNA gB^li tjottS CTC 5rT 

15 TA, CTG&TTG^tL^ft^&U TTA t TTG|4^t^fc 0 ^ 
yn^^VT'li, T^d^-^-^ . t^DNAia^lJ^iJitSATC^ATT, 
ATASrATC^ti^tlML, ATTIi-^Of JffiV^fc 0 ^y^-Cfi % T^c. 
P^E-y-* • t^DNAlfi?lJfc::jott5GTG£GTT, GTAlrGTT^-?:^ 
«^t, GTCiG TT|j:^:©i$ffiV^fco -fe-U^T-li, • 

20 fc*^DNAiaa?IJ^*5ttS AGC&TCT, TCA$rTCT N TCG^TCTt 
^^tlML, . T C C t T C T Ii^©$ t^V^c. 7*0 y ytii, = 
K^^^TCCAtC^mUfc 0 ^Vt=ym 7^o^t^-^rf^DNA 
SEJlJ^&ttSACC&ACT, ACGSrACC, AC AlrAC Cl^-ejlf ^ 
U ATCfi^:^^^^v^fc 0 Ty = >"ff3:, 710^^7 • .^-y f-^DN ASH 

25 ^JMSJttSGCCSrGCT, GCG^GCC, GCA^GCTK»ftt 

CiSl^fnVynKy^tt, TAT, TAC<l:^]E^f!|t)^Tfc 0 = 
K^te, TAA&JEV^c„ fc*^"^>-r*f±, T^n^e-^-^ - t^DNAlBJlJ 
fc&tfS t^^v 5 ^ Kyi^LT, CAT, CACmi^JO^Tfc, ^/U 
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t5= fc» Ut AAT i: AA C Sr$Sfc» t) ^Tfc„ y^yflt 

= Ky^TAAAlcMbfco T^^^ife-cWu ^t5= K^Sr-t-^T 

GATHIilt W^ygfli, Mt5= Ky^TGAAlc^tfc 

Ky^TAGAic^Lfco ^yi^-ete, M/frl"-^ K^£<£T 

AlB^J^V^T. 2©£lf£>Kp n I IflSfc & ffr$i~ 5 fc #> 9 6 9 # g <D T £ C 
, 1 44 9f g^TSrCfu^Lfco b'OfttJ; o T ^ gEit&T- © T ^ y 

sna^mat $ ft ft v \ 

Z<D£ 5^LTPHA-a-^*it^ (ORF2 ; IB?U*-5§- 3 ) t (R) 
^xy^yi/CoAt K7^^itfe? (ORF3 ; IB?lJ§ 4 ) %RW" U ^ 
ftfe^ia^U&Tn^OR F 2 ^ OR F 3 ^r^^^UfCo 

(a) it^i: lt^^x • y ^ y ^ # i^m-a* 

_fc$fcirn >^t • V tfV 7-f^?©A 1 k 3*<5^cd:/cz^-^-al k 3 p 

(IB^J#-^- 5) (GbnBank' A B 0 1 0 3 9 0) ^il^-^S ~b\Z bfc c 

pcR&^fij^Lfc 0 p crk:;bv^c;/7^— ia?ij£is^j§^8;^bia 

^ll#^-14^^i- 0 PCR©^|j:9 4t 1$K 5 5 °C 2£\ 72t 3 
#y ^ 7— tfte^gif (&) ©ExTaqlrfilfc, ^ p ce_^gp£. f:J:@a 

5 vxmm^ 8 i: iaa«-§- 9 % m&m%- 9 ^ la^-^- 1 0 & 

ffiV^T, ^ftl5' »5Xb a I x 3 ' *Si5Nd eI©ALK3X^5 
' tMS^S a c I I % 3 * Jjil&tfN d e I ©ALK3 S Lfc 

p h a c i-im^m-^r 1 *mm\zL ltib#i#-5§- 1 1 tmn^ 1 2 t *m^x, 

5 * 5NiS^N d e I „ 3 * 7K^/55p s t I XhZjfa 1 0 0 b p <DmK*ftM b 
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fc„ Z.tL\zm*)<DP s t I— B amH I mftlfil 7 0 0 b p&^LT, 5 ' 
;fcigtf5N del, 3 * mtfs&B a mH I tifeS^ifOp h a C SrfEig Lfc 0 
P h a J tt@H^J#-§-2?r^MfC LTga^J#^-l 3 4 <h£^X, 

5 ' *«BiSN del, 3 * *SiSKp n I T-feS phaj &ffr££Lfc„ 
5 ^^-t:tt/77>;KpSUT5 (Hi, 9) ipSUT5© 

Nd e IiM h 3rl2?IJ#-5§- 2 0<Z)i) y^^-DNA^fV^ XbalWKC 
Illfc^^p SUT6tMLfc 0 pSUT6©TWa-=^ 
f-fhCSac I I, Kpnl 1r-f MCALK3 Sirph a J j ilr^L, 
^U'pSUT-phaJ (H3) ^^Lfc 0 WlpSUT5^f 

10 ^n-y^^xbal, BamHlWH:ALK3XbhaCi 
^7^U'pSUT-PHAl (0 4) ^flf5r,!:^T^5 0 
$ fe^:/^* ^ KpSUT-pha J^bSacI I t X b a I ^Sr^T, 
ALK3Si:pha J t TftSfcfc 5 * — ^ * '— <!: *) ffl U |B]D 

NA^r/y^? Kp SUT-PHA 1 © S a c I I , XbalW h^#Ai~ 

15 5riia^7^^KpSUT-PHA2 (HI 5 ) £#igL*: 0 1"ft:b*>, 
^<^ct 5 K UTZgS©|itiffiy7^5 Kp SUT-PHA 1 i p SUT- 
PHA2SriiLfc 0 ^StP^T • y 7Ky^^^7{c*5 

V^_hfB— j&iS (1) T^$tb^> 3 -h Kn^T/l^^&^S-^LTftS 

20 £|^l OM^Lfc 

^^teirn^T • P 7}fy 7^CXAU1» (T. Iida, et a 
1 Yeast, 14, 1 387-1397 (1998)) Lfc„ Ifjfe 

^«^Ufc^7X^ K^r^Ai-5fci6^. Fast Tracks-Yeas 
t Transformation Kit slvI (Geno Technol 

25 ogy) *m.m\^tL 0 -7u h=*MZ.\_stc&^TmftVs MR^^-h (0. 6 
7w/v%Yeast Nitrogen base without am 
ino acid, 2w/v%^/^ = — ^, 24mg/L7f=>itl 2 
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(b) ^-T^f**?- TAsh— V-^miEk LT^bfcm-^ 
_b|20RF2 N ORF 3 &*r-t isy* << ¥ • ~*?>V •y-T'&^i' Z> «fc 5 ^ 
fl-^fKD 5' _h$t^3^ V-rV ^ • ^f^fOA 1 k ll^cyp^^- 
ALKlp (ia?!l##6 N GenBank D00481) 3' T5S£(C^r^ 

. ^-rSfcftcO^JP^^^^^-r^fcib^fi, PCR&£:fl]/8Lfc 0 PCR 

^v^c^^-is^ga^j:^! 5^bga^(j##i 8 ic^-#- 0 pcr« 

te9 4°C l£\ 5 5°C 2£\ 7 2°C 3 1 1^ ?A<b U i 2 5 mm 
#-S§- 1 6 Sr/B^T. 5 ' Sail. 3 ' J*iffiti$N d e I©ALKlp^ 

M * — s: * -£P£-f4ia?«-5§- 7 ^^m^ UTia^j##- 1 7 £@b?ij#-j§- 

1 8 Srffi^T, 5 ' Jfct&tfH i n d I I I s 3 ' ^fc^E c o RVOALK1 t 
15 £rf£SiLfc 0 f»ORF2i:ORF3l:i|$n^ ; ?H:«:pUC19{: 
^rtyr^y-v^F^tWgaMf^ (ARS) (Gen Bank D2 
9 7 5 8) *5 £ TfXJ R A 3 it^T" (Gen Bank D12720) «rag|g U 
fc p U T U (M. Ohkuma, et al, J. Biol. C h e m. , vo 
1. 273, 3948-3953 (1998)) b dr-f isf 4 ? • }V h — ^ 
20 CO AD E litfe^ (Ifi#l#-5§-2 1 N Genebank D00855) £r/BV^T 
n — itfe^U r a 3^f>Ad e 1 I L/c^ ^-^5 p UT A 1 
(®2) Sr^Lfc 0 pUTAUt pUTUU^Xho I lrffl^tURA3 
it-fe^&B&ifeU itUc Sail Sr^V^T^D t) tti LfcAD E 1 

25 PUCNT (WO 94/0361 3 ^|2^) ©PvuIK Ndelf^fM: 
ALK 1 p £r5^U *fcp UCNTCOH i nd I I K.S sp If/f M-AL 
Kit LTpUALl (06) Lfc„ pUALlCNde I N 

P s t I f-f MCORF 2Sr3fe^U % ^7^5: KpUAL-ORF 2 (0 7) £r 
£fc s pUALl«fS»iif5pUCNT-ALKl t 



WO 01/88144 



PCT/JP01/04158 



23 



(DNd e I , Hindi I If^fUcORF 3&j&-£U $ MCALKl p 
£-t.Z>Z.kX\. pUAL — ORF 3 (B8)' SrflMfcU'fc. 

O^tC, ^7^5: KpUAL-ORF2^bEcoT22 I ^ffi^T, ORF 
2 t Hi^icfcsyn^-^-, TiffiU:fcS*-$*— JStfc^J?) ft 
U pUTAl©Ps t It-l'ft^U pUTA-ORF2^iiLfc„ $ 
fete. pUAL-ORF3^6Sa 1 I SrJBV^TO R F 3 t t h \C ±.ffi\£h Z> 
V^r — f—s TSfcfcfcS* — — * — fiHCftl&fflU pUTA — ORF 2 
©Sal It>f>H^tfc^7^n*pUTA-ORF2 3 (0 9) L 
fc 0 SAJzO^fetcj; *» x ^S^-yv^V ^ • *9vi/.h— ^^joVNTJLlB— ^ (1 
) t?^^5 3 — t Kn ^^7;M v^lrSl^ lT!i5 Jl? U ^^TVi'&jBBi-t" 

fi(CIWtyf^-Y;Vh-tCHAlt| (S. Kawa i, et al 
, Agric. Biol. Che m. , vol.55, 59 — 6 5 (199 
1) ) «HE/HUfc. H^^ffi^Lfc^y^ ^ K^^Ai-Sfc&d. F a s t T 
r a c k™-Y east Transformation Kit SM (Geno 
Technology) &fem bfc„ h a;H: LfctfSo Tj&fE U 51^^ 

l^— h (0. 6 7 w/v%Y east Nitrogen base witho 
ut amino a c i d . 2 w/ v — 2 4 m g/L t 

„ 2w/ v %i^) &&mvxm.&z.m&&&\^rc a 
immms) ^p^^t - y ^##am;u*&^v^cp ohb-co-3 

HH) <E>:£jg 

^7^U'pSUT5, pSUT-PHAl, p SUT-PHA2^f5 

jfe ( 1 w/ v% Yeast — extract^ 2 w/ v%B acto — Pep 
ton, 2w/v%^n-^) fc-gUB Lfc 0 ^ «X/^0*S6tCf4 1 / 
4YP«i (0. 2 5w/v%Y east— extract, 0. 5 w/ v % 
Bacto-Pepton) t ^*7J^V& (0. 7 w/'v%KH 2 P0 4 , 
1. 3w/v% (NH 4 ) 2 HP0 4 . 0. 5w/v% ^u^^r^AP- 1 



WO 01/88144 J) PCT/JPOl/04158 

24 

2 , 0. 0 4w/v%7f^ lppmfT^m l" 

v/ v ( 0 . 1 8 w/ v %M gS0 4 • 7H 2 0, 

0. 6w/v%ZnS0 4 • 7H 2 O n 0. 9w/v%FeS0 4 • 7H 2 0. 
0. 05wAo/oCuS0 4 • 5H 2 0, 0. lw/v%MnS0 4 -6-7 
H 2 0, lw/v%NaCl) ) fc><-Att*2w/v%fc*fcUfct>©*rft 



fc5 0 0m 1 £P77^ = |:gStT2 0WiU 5 0 0aL-©41** 

WbftfcftiMftfc«:*(H&U ^nn*/i/A4ri o 0ml IJBL-8feS#LT 

»MtU iitia 0ml ©^f y^atT, .^^>'^F»***fttJ 

#fetLfc^^>^F»te*?I.2m.gfC5 0 0 1 y (l 

5 : 85) i 5 0 0M O^PP^t^^ttfeU 1 0 0°CT'l 4 

ttGL^a^ttaNEUTRA BOND-1 (*7Afi2 5m, 
l*l&0. 2 5 mm, ttlftffO. 4 ^ m) £/BV^c 0 ^m r0 

©f-^^ (3) C^hMl2fc*t. »fe*tfc^^f-^»» 
® NMR ^ (JEOL. JNM-EX4 0 0) N I R^*f (AKUHmf, D 
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R - 8 0 0) fctTofco ^(D—mt LTfy//U (6) <Dt&R*mi 3, |1 
4 fc^-To 





St* 






3HH#^ 






(g/L) 


(wt%) 


(mol%) 


d) 




3. 56 


8. 9X1CT 2 




(2) 


PHA11* 


3. 65 


1. 9X10" 1 




(3) 


PHA21* 


3. 43 


2. 6X10" 1 


15<GC;"91^) 


(4) 




0. 15 


6. 7X10" 2 




(S) 


PHAH* 


0. 19 


1. 4X10" 1 




(6) 


PHA2** 


0. 17 


1. 8 


27(NMR3«5£> 



5 (3HB-CO-3HH) as&ST# 3 £ fcaSfc>a>o fc. 

<^160!|4) ^-Y^y^ ^ . T/Uf- i^«aifex.»«r^VNfcP (3HB-CO-3 
HH) <£>£jg 

10 /7^U*pUTAl, pUTA-ORF2 3^ff5^ty7^^"7/t/f. 
— tMx.tt^^©J; 5 Uli&SIUfc. JtuififfiteYNBigife (0. 6 7w/v%Y 
east Nitrogen-base without amino acid) 

* x/^Sigifcte Y N B igj&tc 1 w/ v % # If ^ y ^Sr»0 U t IT® 

15 2w/v%^°— (D2w/v%ti/j|S, ®2w/v%Tf7T*y, © 2 w 

&m.&z.W<DyV J tn— /U* Hj/^IOOm 12:50ml <^BU^J&^Aoyt 5 
0 0 m lgP77^3(Ctf IT 2 OB^jg^U, 5 0 0 m L <£>£jgi#*fe£ Afr 
fc2L«P77^ = |:i0v/v%iSLfc o £*L«r«F*ia£3 OtU M^it^ 
20 1 2 0 r p m N J&ftttlHItt 7 2 R#ffi b7t„ h ^ V 
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N ^7*5 KpUTA-ORF 2 3 L^m^x.^ i^fcK 

^^7*y, ^^9**^-c**Ufct©»c:e6«:JR«sjl6,nfc. (*2) „ 

^tt^*bfeit^»feixfc^^^^©NMR5>«f ( J E O L N JNM 
- E X 4 0 0 ) . (Dm^m. 2, |15 \Z.7F-t 0 



&2 mgMmm% 











12.5 
10.3 
4.4 
3.6 


+ 



(3HB-co-3HH) 5 £ <t tfit>i>o1t. 
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■fe y h _h 3* A ^5:^ 1 1- 5 ^K^m^o 

2. aK!)«fvW± N TIB— /KS: (1) T^ti5 3-tKn^>7A*yi 

R 

HO-CH-C-C-OH (1) 
H2 O 

3. . #yi*5vw± % TIB5S (2) tf**ix*3-t Kodp-v»*fcTIB* ( 

(3HB-CO-3HH) tf*>«»*« 1 **:«: 2|B«tO^jr(R*^ 0 

CH 3 
I 

HO-CH-C-C-OH (2) 

HO-CH-C— C-OH (3) 
H 2 O 
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KT-fs^-fe^jR, ^u-^xjj^m, acl^-trS^AJR, ^y^n^i/y^^^A 
H, 37*n-^-fe;*jR, 7^0^^^!, h^-fi?;*Ji, hy 

rm, *si"?—^y~Tm, # /we r ^ ~? ^t^Ti, -rf-^h 

7R, ^^yfV^JR, t Ky-7I, ^iF^TJR, h^Tjf^JR, 
10 -/ 71, oK^^Dt^AI, p Kf/^71, iJ-ytfn Wfc^JR, 

p^^r^zi, ^77777^*71, j*-^ y ^ h-^-r-fe^jR, ^y^ 

20 7°^lX(j;tV =*1f -f ^MT-feSIf ^ 1 ~ 3 ©Wf 1 ^(C|5«fe^^K^ 
5. m^t^u^^T . y ^y x^^T*feaif*^l~4(DV^tt^ 1«^1B 

25 



7. #y ^^7-/K^-a-^^K#-t-5^m«^^m*-fe5/ h^, s^T^tMi- 
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32.fi 8 ^IB«©^K^m#:o 

10.' ^-U^^-^tP^r - y 7KPf^f^©XPR 2^^"Cfe5lf* 

7Xtt 1 1 ^mm.vwmfct&fc,, 

1 3. f^*^?^^^ *,jt^ y . v/V K-t©AL K 1 Sji$T^5»* 
^(Aeromonas caviae) &&(D^fe^X-h 5ff*Jg 1 ~ 1 3 



i 5. tfv^x^/is<D&mzM j 3--t-z>mmm.fci : -&T^v2^j-x . ^4^^ 

»^^CoAfc K7^— tfitfi^Tf 1~1 3 (CRtftO^«lic»#. 
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l 6 . WtiaP HA^»**^t±E3rfl#* 3 tC7j*T*ft£K?8)5>e,ft 9 > (R 

ft z>ffi-&m i 5 ^la^^^K^m^o 

18. 3t-enff-i-CTG©^Jfc< t h lO^, TTA, TTG, CTT, CTC, 
C T A lc ^ & § ft x V n 5 £ £ £■ £ i~ -5 >K y oc * =r ;V <d j& \ c M # 1" -5 @# 

1 9. 3SB»S3fe©»5flSr = — Kt5»*«l 8 fB«©xK y ^^x^O^fife^gl 
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<110> «^b^X3R«55i:^tfc KANAKA CORPORATION 

<i2o> mWfe&ftRZf^tb&m^tiTiS v *j*7vu©«Jto6rifc 

<130> t-618 

<160> 21 

<210> 1 
<211> 1785 
<212> DNA 

<213> Aeromonas caviae 

<220> 
<221> CDS 
<222> 1..1785 

<400> 1 

atg age caa cca tct tat ggc ccg ctg ttc gag gec ctg gee cac tac 48 

aat gac aag ctg ctg gec atg gec aag gec cag aca gag cgc ace gee 96 

cag gcg ctg ctg cag ace aat ctg gac gat ctg ggc cag gtg ctg gag 144 

cag ggc age cag caa ccc tgg cag ctg ate cag gee cag atg aac tgg 192 

tgg cag gat cag etc aag ctg atg cag cac ace ctg etc aaa age gca 240 
ggc cag ccg age gag ccg gtg ate acc ccg gag cgc age gat cgc cgc 288 

ttc aag gee gag gee tgg age gaa caa ccc ate tat gac tac etc aag 336 

cag tec tac ctg etc acc gee agg cac ctg ctg gee teg gtg gat gec 384 

ctg gag ggc gtc ccc cag aag age egg gag egg ctg cgt ttc ttc acc 432 

cgc cag tac gtc aac gee atg gee ccc age aac ttc ctg gec acc aac 480 

ccc gag ctg etc aag ctg acc ctg gag tec gac ggc cag aac ctg gtg 528 
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cgc gga ctg gcc etc ttg gec gag gat ctg gag cgc age gec gat cag 576 
etc aac ate cgc ctg ace gac gaa tec gcc ttc gag etc ggg egg gat - 624 
ctg gcc ctg ace ccg ggc egg gtg gtg cag cgc ace gag etc tat gag 672 
etc att cag tac age ccg act ace gag acg gtg ggc aag aca cct gtg 720 
ctg ata gtg ccg ccc ttc ate aac aag tac tac ate atg gac atg egg 768 
ccc cag aac tec ctg gtc gcc tgg ctg gtc gcc cag ggc cag acg gta 816 
ttc atg ate tec tgg cgc aac ccg ggc gtg gcc cag gcc caa ate gat 864 
etc gac gac tac gtg gtg gat ggc gtc ate gcc gcc ctg gac ggc gtg 912 
gag gcg gcc ace ggc gag egg gag gtg cac ggc ate ggc tac tgc ate 960 
ggc ggc acc gcc ctg teg etc gcc atg ggc tgg ctg gcg gcg egg cgc 1008 
cag aag cag egg gtg cgc acc gcc acc ctg ttc act acc ctg ctg gac 1056 
ttc tec cag ccc ggg gag ctt ggc ate ttc ate cac gag ccc ate ata 1104 
gcg gcg etc gag gcg caa aat gag gcc aag ggc ate atg gac ggg cgc 1152 
cag ctg gcg gtc tec ttc age ctg ctg egg gag aac age etc tac tgg 1200 
aac tac tac ate gac age tac etc aag ggt cag age ccg gtg gcc ttc 1248 
gat ctg ctg cac tgg aac age gac age acc aat gtg gcg ggc aag acc 1296 
cac aac age ctg ctg cgc cgt etc tac ctg gag aac cag ctg gtg aag 1344 
ggg gag etc aag ate cgc aac acc cgc ate gat etc ggc aag gtg aag 1392 
acc cct gtg ctg ctg gtg teg gcg gtg gac gat cac ate gcc etc tgg 1440 
cag ggc acc tgg cag ggc atg aag ctg ttt ggc ggg gag cag cgc ttc 1448 
etc ctg gcg gag tec ggc cac ate gcc ggc ate ate aac ccg ccg gcc 1536 
gcc aac aag tac ggc ttc tgg cac aac ggg gcc gag gcc gag age ccg 1584 
gag age tgg ctg gca ggg gcg acg cac cag ggc ggc tec tgg tgg ccc 1632 
gag atg atg ggc ttt ate cag aac cgt gac gaa ggg tea gag ccc gtc 1680 
ccc gcg egg gtc ccg gag gaa ggg ctg gcc ccc gcc ccc ggc cac tat 1728 
gtc aag gtg egg etc aac ccc gtg ttt gcc tgc cca aca gag gag gac 1776 
gcc gca tga 17g5 
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<210> 2 
<211> 405 
<212> DNA 
. <213> Aeromonas caviae 

<220> 
<221> CDS 
<222> 1..402 

<400> 2 

atg age gca caa tec ctg gaa gta ggc cag aag gee cgt etc age aag 48 

egg ttc ggg gcg gcg gag gta gee gee ttc gee gcg etc teg gag gac 96 

ttc aac ccc ctg cac ctg gac ccg gec ttc gee gee acc acg gcg ttc 144 

gag egg ccc ata gtc cac ggc atg ctg etc gee age etc ttc tec ggg 192 

ctg ctg ggc cag cag ttg ccg ggc aag ggg age ate tat ctg ggt caa 240 

age etc age ttc aag ctg ccg gtc ttt gtc ggg gac gag gtg acg gec 288 

gag gtg gag gtg acc gee ctt cgc gag gac aag ccc ate gec acc ctg 336 

acc acc cgc ate ttc acc caa ggc ggc gee etc gec gtg acg ggg gaa 384 

gec gtg gtc aag ctg cct taa 405 



<210>3 

<211>1785 

<212>DNA 

<213>Artificial Sequence 



<220> 
<221>CDS 
<222>1. . 1785 
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<400>3 

atg tct caa cca tct tat ggt cca ttg ttc gaa get ttg get cat tac 48 
aat gat aaa ttg ttg get atg get aaa get caa acc'gaa aga act get 96 
caa gee ttg ttg caa act aac ttg gat . gat ttg ggt caa gtt ttg gaa 144 
caa ggt tct caa caa cca tgg caa ttg att caa get caa atg aat tgg 192 
tgg caa gat caa tta aaa ttg atg caa cac act ttg tta aaa tct get 240 
ggt caa cca tct gaa cca gtt att act cca gaa aga tct gat aga aga 288 
ttt aaa get gaa get tgg tct gaa caa cca att tat gat tac tta aaa 336 
caa tec tat ttg tta act get aga cat ttg ttg get tct gtt gat get 384 
ttg gaa ggt gtc cca caa aaa tct aga gaa aga ttg aga ttc ttt act 432 
aga caa tac gtc aac get atg get cca tct aat ttc ttg get act aac 480 
cca gaa ttg tta aaa ttg act ttg gaa tec gat ggt caa aat ttg gtt 528 
aga ggt ttg get tta ttg get gaa gat ttg gaa aga tct get gat caa 576 
tta aac att aga ttg act gat gaa tec get ttt gaa tta ggt aga gat 624 
ttg get ttg act cca ggt aga gtt gtt caa aga act gaa tta tat gaa 672 
tta att caa tac tct cca act act gaa ace gtt ggt aaa ace cca gtt 720 
ttg ate gtt cca cca ttc att aat aaa tat tac att - atg gat atg aga 768 
cca caa aac tec ttg gtc get tgg ttg gtc get caa ggt caa ace gtt 816 
ttc atg att tec tgg aga aac cca ggt gtt get caa get caa att gat 864 
tta gat gat tat gtt gtt gat ggt gtc att get get ttg gat ggt gtt 912 
gaa gee get act ggt gaa aga gaa gtt cac ggt att ggt tac tgt att 960 
ggt ggt ace get ttg tct tta get atg ggt tgg ttg gee gee aga aga 1008 
caa aaa caa aga gtt aga act get act ttg ttt act act ttg ttg gat 1056 
ttc tec caa cca ggt gaa ttg ggt att ttt att cat gaa cca att ate 1104 
gee gee tta gaa gee caa aat gaa get aaa ggt att atg gat ggt aga 1152 
caa ttg gee gtc tec ttc tct ttg ttg aga gaa aac tct tta tat tgg 1200 
aat tac tat att gat tct tac tta aaa ggt caa tct cca gtt get ttt 1248 
gat ttg ttg cac tgg aac tct gat tct act aat gtt gee ggt aaa act 1296 
cat aac tct ttg ttg aga aga tta tat ttg gaa aat caa ttg gtt aaa 1344 
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ggt gaa tta aaa att aga aac act aga att gat tta ggt aaa gtt aaa 1392 
act cca gtt ttg ttg gtt tct gcc gtt gat gat cac att get tta tgg 1440 
caa ggt acc tgg caa ggt atg aaa ttg ttc ggt ggt gaa caa aga ttt 1488 
tta ttg gcc gaa tec ggt cat att get ggt att att aat cca cca get 1536 
get aac aaa tac ggt ttc tgg cac aat ggt get gaa get gaa tct cca 1584 
gaa tct tgg ttg get ggt gcc acc cat caa ggt ggt tec tgg tgg cca 1632 
gaa atg atg ggt ttt att caa aac aga gat gaa ggt tct gaa cca gtc 1680 
cca gcc aga gtc cca gaa gaa ggt ttg get cca get cca ggt cac tat 1728 
gtc aaa gtt aga tta aac cca gtt ttc get tgt cca acc gaa gaa gat 1776 
get get taa 1785 

<210>4 

<211>405 

<212>DNA 

<213> Artificial Sequence 

<220> 
<221>CDS 
<222>1. .405 

<400> 4 

atg tct get caa tec ttg gaa gtt ggt caa aaa get aga tta tct aaa 48 
aga ttc ggt gcc gcc gaa gtt get get ttt get gcc tta tct gaa gat 96 
ttc aac cca ttg cac ttg gat cca get ttt get get act acc gcc ttc 144 
gaa aga cca ate gtc cat ggt atg ttg tta get tct tta ttt tec ggt 192 
tt g ttg ggt caa caa ttg cca ggt aaa ggt tct att tat ttg ggt caa 240 
tct tta tct ttc aaa ttg cca gtc ttt gtc ggt gat gaa gtt acc get 288 
gaa gtt gaa gtt act get ttg aga gaa gat aaa cca att get act ttg 336 
act act aga att ttc act caa ggt ggt get tta get gtt acc ggt gaa 384 
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<210> 5 
<211> 1036 
<212> DNA 

<213> Yarrowia lipolytica 
<220> 

<223> promoter ALK3p 
<400> 5 

ctgcagcggc gagaccggtt ctgggccgac tacgacgtgc ctggagggac gctccgggag 60 

aatctctttg gacgggccaa gatcttcccc gaccaccctg ccggacagta caagtgggaa 120 
gagggggagt ttcccttgac caagagtgac aagagtgaga acggcaatgg agtcaatgga 180 

gatgagcccg ctactaagaa acaaaaaatc tgaacaagag ccggttttag tacgatacaa 240 

gagccggtac gtggacatgc agctgctttt cgaacatgaa. gggagcacga ccccacgtat 300 

cagtattatg caagggacca gaagtggcct cggcaaaaga ttggcctcgg tcaacaaaag 360 

gtcatcatat ccgtctccgc atccgtctgt acgtgaatta tgttacttgt atctttactg 420 

tactggtttg gagctacgtc gccaactaat gccaaccagt cctgtggtgt gtctataggt 480 

atgtaataca agtacgagta aatgtattgt actggtgcag cacagtagat gacggagacg 540 

atgaatcggt caccacccac aaacattgcc tccaaacacc gttatattgt cttactgtcg 600 

tggctgagac agactcctcg gggccttgta agagggggaa tgtgtgagac agatgcccac 660 

aagtgaccat gcattttgtg gggcaggaga aaaaccaatg tttgtgggga tagaacccat 720 

caaatgaatc taaatgaact ctcccaaaat gaaccactct cttcctccaa tcaaagccct 780 

gcgaaatgtc ctccgtctgt ttctcggacc cttagccgta cgacgccata ttacgatagc 840 

ccgccacctt aatgcgttta acttgcatgc atgcgtctgc atacagctgc atctgtcata 900 

tatgcaccat ttccccacac aactgaagtt tatatatata tactgtaagg actcctgaag 960 
tggcacgaac acacctgatc acagcaacat tacagtacac tactctgctc gtattttaca 1020 
atactggacg aaaatg 1036 
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» 

<210>6 

<211>1017 

<212>DNA 

<213>Candida maltosa 
<220> 

<223>promoter ALKlp 
<400>6 

atgcatgaac aggatttaat cccaagaaaa aagtctattt tctattttca caaggaaact 60 
ggaaaaacct ttttgtgttt tgaagtagct ccgtaataac ctgtaaaaaa ataaattttg 120 
aagatttgac ttgctgatga aaatgctatc agtgtagctc tagacttgat actagactat 180 
gatggcaaca catggtggtc aacgtgcaag acatcaccca atgagaagac tgctaaccag 240 
aaaaaaaagg ggacaaaaga aaaactcgag agaaaaagtc aaattggtgt aaaattggct 300 
atttttggta ctttcctaat ggggaaatta attgtttaaa attccagttt ttccagagtt 360 
aagatttcga ccaattattt ttaatccata tgatcttcat cattatcaac ttgtgaaaaa 420 
taataatcga ggtacgttta atacgagata ttagtctacg gctatgaatg ttggatatac 480 
ttcattgacg atcagaagct tgattggtta ttcaggtgca tgtgtggata taaacccaac 540 
aaattatcta gcaactgtgc cttccccaca ttggtcaaag aaaccctaaa gcaaattaaa 600 
atctggataa ataaatcatt catttcacat tttccggtta gtataaggtt ttttaaattt 660 
ttttttacag tttagccctt tcaattacca aatacggtaa caatgtgctt tgtaacatgc 720 
aggggatttt ctccgttgct gttttctcca catgctttta atgtgtaata aattaaaaaa 780 
attacaaaga aaaaccggca . tataagcatc ggagtttaca ttgttaacta actgcaaaat 840 
ggcgatgttt caaatcaaca aaatttaaaa aaaccccaaa aaaaaagtat catataaatt 900 * 
aaactcaaaa tccttttgat tgcataaaat ttttaaatct cttctttttt ttctttttta 960 
ctttcttatc tattctattc tttttttata tatctaattc atttataaca tctggtc 1017 



<210>7 
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<211>218 
<212>DNA 

<213>Candida maltosa 
<220> 

<223>terminater ALKlt 
<400>7 

atagatggat ttttcttttt tatgtgtatt tccggttaat aaatgtttaa attttttttt 60 
taataaaaat atttgtagtt atttatatgc aaaaaaaaaa aatattcaaa gcaatcttcc 120 
tttctttctt tatctttccc ccatgctaag gtctaaaaca ccacaactta aaacccaact 180 
taaccgtata atactaagat caatctccaa agatgcat 218 

<210> 8 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 8 



gctctagact gcagcggcga gaccggttct gg 



32 



<210> 9 



<211> 35 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> primer 



•3 



<400> 9 



ggacacatat gcgtccagta ttgtaaaata cgagc 



35 



<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

tccccgcggc tgcagcggcg agaccggttc tgg 33 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 11 



ggacacatat gagccaacca tcttatggcc c 



31 



<210> 12 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 12 

cccagatcgt ccagattggt ctgcag 26 

<210> 13 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<400> 13 

ggacacatat gagcgcacaa tccctggaag t 31 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
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<400> 14 

ggggtacctt aaggcagctt gaccacggc 29 

<210>15 
<211>46 
<212>DNA 

<213>Artificial Sequence 
<220> 

<223>primer 
<400>15 

tttttcagct ggagctcgtc gacatgcatg aacaggattt aatccc 46 

<210>16 
<211>39 
<212>DNA 

<213>Artificial Sequence 

<220> . 
<223>primer 

<400>16 

ccggaattcc atatgcagat gttataaatg aattagata 39 

<210>17 
<211>32 
<212>DNA 

<213>Artificial Sequence 
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<220> 



<223>primer 



<400>17 



cggaagctta tagatggatt tttctttttt at 



32 



<210>18 
<211>45 
<212>DNA 

<2l3>Artif icial Sequence 
<220> 

<223>primer 
<400>18 

tttttgatatc gagctcgtcg acatgcatct ttggagattg atctt 45 

<210> 19 
<211> 5804 
<212> DNA 

<213> E.coli, Yarrowia lipolytica 
<220> 

<223> plasmid pSUT5 



<400> 19 

aggccattct cgttactgcc aaaacaccac ggtaatcggc cagacaccat ggacgagtat 60 
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ctgtctgact cgtcattgcc gcctttggag tacgactcca actatgagtg tgcttggatc 120 
actttgacga tacattcttc gttggaggct gtgggtctga cagctgcgtt ttcggcgcgg 180 

ttggccgaca acaatatcag ctgcaacgtc attgctggct ttcatcatga tcacattttt 240 

gtcggcaaag gcgacgccca gagagccatt gacgttcttt ctaatttgga ccgatagccg 300 

tatagtccag tctatctata agttcaacta actcgtaact attaccataa catatacttc 360 
actgccccag ataaggttcc gataaaaagt tctgcagact aaatttattt cagtctcctc 420 

ttcaccacca aaatgccctc ctacgaagct cgagctaacg tccacaagtc cgcctttgcc 480 

gctcgagtgc tcaagctcgt ggcagccaag aaaaccaacc tgtgtgcttc tctggatgtt 540 
accaccacca aggagctcat tgagcttgcc gataaggtcg gaccttatgt gtgcatgatc 600 
aagacccata tcgacatcat tgacgacttc acctacgccg gcactgtgct ccccctcaag 660 

gaacttgctc ttaagcacgg tttcttcctg ttcgaggaca gaaagttcgc agatattggc 720 

aacactgtca agcaccagta caagaacggt gtctaccgaa tcgccgagtg gtccgatatc 780 
accaacgccc acggtgtacc cggaaccgga atcattgctg gcctgcgagc tggtgccgag 840 
gaaactgtct ctgaacagaa gaaggaggac gtctctgact acgagaactc ccagtacaag 900 

gagttcctgg tcccctctcc caacgagaag ctggccagag gtctgctcat gctggccgag 960 

ctgtcttgca agggctctct ggccactggc gagtactcca agcagaccat tgagcttgcc 1020 

cgatccgacc ccgagtttgt ggttggcttc attgcccaga accgacctaa gggcgactct 1080 

gaggactggc ttattctgac ccccggggtg ggtcttgacg acaagggaga cgctctcgga 1140 

cagcagtacc gaactgttga ggatgtcatg tctaccggaa cggatatcat aattgtcggc 1200 

cgaggtctgt acggccagaa ccgagatcct attgaggagg ccaagcgata ccagaaggct 1260 

ggctgggagg cttaccagaa gattaactgt tagaggttag actatggata tgtcatttaa 1320 

ctgtgtatat agagagcgtg caagtatgga gcgcttgttc agcttgtatg atggtcagac 1380 

gacctgtctg atcgagtatg tatgatactg cacaacctgt gtatccgcat gatctgtcca 1440 

atggggcatg ttgttgtgtt tctcgatacg gagatgctgg gtacaagtag ctaatacgat 1500 

tgaactactt atacttatat gaggcttgaa gaaagctgac ttgtgtatga cttattctca 1560 

actacatccc cagtcacaat accaccactg cactaccact acaccaaaac catgatcaaa 1620 

ccacccatgg acttcctgga ggcagaagaa cttgttatgg aaaagctcaa gagagagaag 1680 

ccaagatact atcaagacat gtgtcgcaac ttcaaggagg accaagctct gtacaccgag 1740 
aaacaggcta gctcgtcgtg ttcaggaact gttcgatggt tcggagagag tcgccgccca 1800 
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gaacatacgc gcaccgatgt cagcagacag ccttattaca agtatattca agcaagtata 1860 
tccgtagggt gcgggtgatt tggatctaag gttcgtactc aacactcacg agcagcttgc. 1920 
ctatgttaca tccttttatc agacataaca taattggagt ttacttacac acggggtgta 1980 
cctgtatgag caccacctac aattgtagca ctggtacttg tacaaagaat ttattcgtac 2040 
gaatcacagg gacggccgcc ctcaccgaac cagcgaatac ctcagcggtc ccctgcagtg 2100 
actcaacaaa gcgatatgaa catcttgcga tggtatcctg ctgatagttt ttactgtaca 2160 
aacacctgtg tagctccttc tagcattttt aagttattca cacctcaagg ggagggataa 2220 
attaaataaa ttccaaaagc gaagatcgag aaactaaatt aaaattccaa aaacgaagtt 2280 
ggaacacaac cccccgaaaa aaaacaacaa acaaaaaacc caacaaaata aacaaaaaca 2340 
aaataaatat ataactacca gtatctgact aaaagttcaa atactcgtac ttacaacaaa 2400 
tagaaatgag ccggccaaaa ttctgcagaa aaaaatttca aacaagtact ggtataatta 2460 
aattaaaaaa cacatcaaag tatcataacg ttagttattt tattttattt aataaaagaa 2520 . 

aacaacaaga tgggctcaaa actttcaact tatacgatac ataccaaata acaatttagt 2580 
atttatctaa gtgcttttcg tagataatgg aatacaaatg gatatccaga gtatacacat 2640 
ggatagtata cactgacacg acaattctgt atctctttat gttaactact gtgaggcatt 2700 
aaatagagct tgatatataa aatgttacat ttcacagtct gaacttttgc agattaccta 2760 
atttggtaag atattaatta tgaactgaaa gttgatggca tccctaaatt tgatgaaaga 2820 
tgaaattgta aatgaggtgg taaaagagct acagtcgttt tgttttgaga taccatcatc 2880 
tctaacgaaa tatctattaa aaatctcagt gtgatcatga gtcattgcca tcctggaaaa 2940 
tgtcatcatg gctgatattt ctaactgttt acttgagata aatatatatt tacaagaact 3000 
tcccttgaaa ttaatttaga tataaaatgt ttgcgggcaa gttactacga ggaataaatt 3060 
atatctgttg actagaagtt atgaacattc agtatatatg cacatataat aaccaacttc 3120 
ggccctttcg tctcgcgcgt ttcggtgatg acggtgaaaa cctctgacac atgcagctcc 3180 
cggagacggt cacagcttgt ctgtaagcgg atgccgggag cagacaagcc cgtcagggcg 3240 
cgtcagcggg tgttggcggg tgtcggggct ggcttaacta tgcggcatca gagcagattg 3300 
tactgagagt gcaccatacg cgcgctatag ggcgaattgg agctccaccg cggtggcggc 3360 
cgctctagaa ctagtggatc ccccgggctg caggaattcg atatcaagct tatcgatacc 3420 
gtcgacctcg agggggggcc cggtacccag cttttgtccc tgcgcgctat gcggtgtgaa 3480 
ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc gctgcattaa tgaatcggcc 3540 
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aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc ctaggcaatt aacagatagt 3600 
ttgccggtga taattctctt aacctcccac actcctttga cataacgatt tatgtaacga 3660 
aactgaaatt tgaccagata ttgttgtaaa tagaaaatct ggcttgtagg tggcaaaatc 3720 
ccgtctttgt tcatcaattc cctctgtgac tactcgtcat ccctttatgt tcgactgtcg 3780 
tatttcttat tttccataca tatgcaagtg agatgcccgt gtcctcctcg ctcactgact 3840 
cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag gcggtaatac 3900 
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 3960 
aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc cgcccccctg 4020 
acgagcatca.caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa 4080 
gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg accctgccgc 4140 
ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct caatgctcac 4200 
gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac 4260 
cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag tccaacccgg 4320 
taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt 4380 
atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga 4440 
cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga gttggtagct 4500 
cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga 4560 
ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg 4620 
ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct 4680 
tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt 4740 
aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtc 4800 
tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg atacgggagg 4860 
gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctccag 4920 
atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt cctgcaactt 4980 
tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt agttcgccag 5040 
ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt 5100 
ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca tgatccccca 5160 
tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga agtaagttgg 5220 
ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact gtcatgccat 5280 
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ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga gaatagtgta 5340 
tgcggcgacc gagttgctct tgcccggcgt caatacggga taataccgcg ccacatagca 5400 
gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc tcaaggatct 5460 
taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga tcttcagcat 5520 
cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa 5580 
agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt caatattatt 5640 
gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt atttagaaaa 5700 
ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac gtctaagaaa 5760 
ccattattat catgacatta acctataaaa ataggcgtat cacg 5804 

<210> 20 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> linker DNA 
<400> 20 

tactctagag 10 

<210>21 

<211>1820 

<212>DNA 

<213>Candida maltosa 

<220> 
<221>CDS 
<222>538. . 1413 
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<223>Adel 
<400>21 

gatccccttc ttcaaacctt taaatgacat tgtttcgttt ctctatgttt ggtatcggtt 60 
cttcttcttc ttcaaaaaaa aggggggcac tattcaaaaa aaaatattat aacagtatga 120 . 
tttttttccc tctcccgtcg attgaggttt tttttttctc tttcgtcttg gtcttttgct 180 
tttcactcca aaaatggaaa cacgcgcggc tcaactcgaa atccgtgatc aaaaaaataa 240 
aggctgtgag tttcgagcca ataattatga attagtggta ttttttttaa agataaataa 300 
tcaagaatcg cattagggag acgaatatgc gttattcaaa taaaaagaca attcttttag 360 
ggtagcattt cccttcaagt tcatcccaca tgtacattaa tgtcaatgat gtcgcagaag 420 
ttaaattagc agaagaaaaa aaaaatgtga attactccga gtcaactctt ctttctcttc 480 
ttctttttct tctttatcac cataatcacc accaccacca ccaccaccag ctcccagatg 540 
acttcaacta acttagaagg aactttccca ttgattgcca aaggtaaagt cagagatatt 600 
taccaagttg acgacaacac tcttttattc gttgctactg atagaatttc cgcatacgat 660 
gtgattatgt ctaatggtat cccaaataaa ggtaaaatct taaccaaatt gtctgaattc 720 
tggtttgatt tcttgccaat tgaaaaccat ttaatcaaag gagacatttt ccaaaaatat 780 
cctcaactag aaccatatag aaaccaattg gaaggcagat ccttacttgt tagaaaattg 840 
aaattgatcc ctcttgaagt tattgttaga. ggttacatca ccggttccgg ctggaaagaa 900 
taccaaaaat ctaaaaccgt ccacggtatt cctattggtg atgtggttga atcacaacaa 960 
atcactccta tcttcacccc atccactaaa gcagaacaag gtgaacatga tgaaaatatc 1020 
accaaagaac aagctgacaa gattgttgga aaagaattat gtgatagaat tgaaaaaatt 1080 
gctattgatt tgtacaccaa agccagagat tacgctgcca ctaaaggaat tattatcgct 1140 
gatactaaat ttgaatttgg tttagatggt gacaacatcg ttcttgttga cgaagtttta 1200 
actccagatt cttccagatt ctggaatgct gctaaatacg aagttggtaa atctcaagac 1260 
tcttacgata aacaattttt gagagattgg ttaacttcta atggtgttgc tggtaaagat 1320 
ggtgttgcta tgcctgaaga cattgtcact gaaaccaaga gcaaatacgt tgaagcttac 1380 
gaaaatttaa ctggtgacaa atggcaagaa taaattaagg atatctatta ttaaagcttt 1440 
ctatttatcc caaactttcg tagtattttc tgacatgttc agatgttttt actttatctt 1500 
tcctgaaatt tttgatttct aaccgactct tgcatgtagc tcttgataat gcaacatatg 1560 
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cttgaccatt agcaaaactt ctacctaaat ctattttgac tctgtccaaa gtttgacctt 1620 
gagctttgtg gatcgacatc gcccacgaca agatcatttg gtttgttttt atggtgggtt 1680 
attggcactt ggtgcaactg atggtttaac tttggaagag gctaagaaat tgaagacttg 1740 
gaatgaagaa cgtgcatctg atttcaaatt gggtgaagaa ttgacttata cttgttataa 1800 
aatgtatcat gatgttgatc " 1820 
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